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PHOSPHORUS SUPPLEMENTS FOR 
DAIRY COWS 
By L. C. SNOOK, D.Sc, Animal Nutrition Officer 
^ ^ • ^ • ^ ^ • ^ • • ^ ^ • ^ • ^ ^ ^ • ^ ^ • ^ ^ ^ ^ ^ ^ ^ - ^ • ^ • o - ^ - ^ - ^ ^ - ^ ^ - * ^ ' ^ - ^ - ^ ^ - ^ - ^ - ^ ^ ^ ^ - ^ ^ ^ - ^ ^ - ^ ^ . ^ ^ ^ ^ ^ - ^ - ^ - ^ - * 
TO ensure continued high milk production and good health it is essential that dairy cows should receive adequate supplies of phosphorus in their food. For many 
months of the year, typical Western Australian pastures do not contain sufficient of 
this essential element. If the farmer fails to provide the correct form of mineral 
supplement the cows cannot produce milk to full capacity, or they deplete their bodily 
reserves with resultant ill-health. In either case the farmer suffers financial loss. 
Recent studies have shown very clearly 
that many cows in our South-Western 
dairying districts are suffering from a real 
or incipient phosphorus deficiency. This 
must certainly affect milk production, and 
may also reduce resistance to disease and 
be one explanation of seasonal infertility. 
Even on the best of winter pastures it seems 
that productive cows cannot make good the 
losses in phosphate suffered during the 
summer, when dry feed relatively deficient 
in phosphorus forms the bulk of the diet. 
Fig. 1.—Cow No. 33, a n experimental cow in its fourth 
lac ta t ion u n d e r tes t . This was the best of the control 
cows (no phosphat ic supplement ) in 1952 and 1953. She 
has received a phosphat ic supp lement since 18/3/54. 
In her 1953-54 lac ta t ion of 277 days she oroduced 8,309 
lb. of 3.8% tes t mi lk for 313 lb. bu t te r fa t . or 1.13 lb. 
bu t te r fa t per day. 
In her 1954-55 lac ta t ion (incomplete) of 242 days she 
produced 9,166 lb. of 3.5% tes t milk for 322 lb. but ter fa t , 
or 1.33 lb. bu t t e r fa t per day. 
It is well known, of course, that , as 
pasture plants mature, the phosphorus 
content falls, but very few realise just how 
serious this fall can be to the milking cow. 
Even good quality meadow hay cut from 
excellent South-West mixed pastures does 
not contain enough phosphorus. The pre-
sent indications are tha t not only should 
dairy stock of all types receive phosphatic 
supplements during the summer months 
but that supplements should be fed to 
milking cows during the winter as well, 
as it is during this time tha t lactation im-
poses the maximum drain on the mineral 
reserves. 
There is no justification for the assump-
tion that phosphatic supplements are un-
necessary when the pastures have been 
heavily topdressed with superphosphate. 
High producing dairy cows cannot eat 
enough pasture to satisfy their phosphorus 
requirements. 
POSSIBLE PHOSPHATIC 
SUPPLEMENTS 
Bonemeal. 
Sterilised bonemeal has for many years 
been the standard source of phosphorus 
for use in stock foods and mineral licks. 
Bonemeal is an excellent supplement in 
that it supplies not only phosphorus but 
presumably all the other essential min-
erals which have been used to build sound 
healthy bone. 
Bonemeal is commonly made available 
to stock mixed with an equal weight of 
common salt. The mixture can be placed 
in boxes set up in convenient places in 
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the paddocks. Some sort of shelter to keep 
out the rain is necessary. This method of 
supply has a number of disadvantages, 
however. Consumption of the lick is vari-
able and uncertain; some cows eat a lot, 
others none a t all. In practice these salt 
boxes are often neglected by both the stock 
and the owner. 
Mixing the bonemeal with a palatable 
foodstuff is much to be preferred, as the 
farmer can then be sure that all animals 
consume their quota. This is relatively 
easy where the cows are bail-fed, that is 
if the cows will eat food containing bone-
meal. I t is unfortunate t ha t bonemeal can 
make rations so unpalatable to some cows 
t h a t there are many dairymen who refuse 
to use it. Because of this, and because only 
limited supplies of bonemeal are available, 
other sources of phosphorus are recom-
mended. 
Average milking cows should receive 
about two ounces of bonemeal per head 
daily. The requirements will vary accord-
ing to milk production and the quality of 
the grazing. Good cows should receive up 
to four ounces of bonemeal daily. Heifers 
on dry feed will grow better and conceive 
more readily if bonemeal is made avail-
able. 
Boneflour. 
This consists of the mineral residue from 
bones which have been extracted in the 
preparation of products such as gelatine. 
I t is sold as a fine whitish powder which 
has very little odour and can easily be 
mixed with other foodstuffs. I t is a popu-
lar and useful supplement but has the dis-
advantage t ha t regular supplies cannot be 
guaranteed. Boneflour is used in the same 
quantities as bonemeal. 
Di-calcic Phosphate. 
This is prepared from phosphatic rock 
and in pre-war years was used in consider-
able quantity. I t is an expensive source 
of phosphorus, however, because of the 
difficulties of manufacture. The further 
use of di-calcic phosphate is not recom-
mended. 
Superphosphate. 
Following the field trials described in a 
previous publication (Snook, 1949) super-
phosphate has become quite a popular 
source of phosphorus for livestock. Pre-
viously, superphosphate had received little 
consideration for direct use as a mineral 
supplement although it was cheap and 
readily available. This neglect was chiefly 
due to the assumption tha t the fluorine 
present would prove toxic. I have con-
sidered this factor carefully and field trials 
to date have supported my contention 
that superphosphate is a safe source of 
phosphate for'livestock if used as recom-
mended in this article— 
Untreated Superphosphate.—The mix-
ing of dry superphosphate with other food-
stuffs, or in mineral licks is NOT recom-
mended. Half the bulk of commercial 
superphophate consists of calcium sul-
phate or gypsum, an inert, unpalatable 
substance of no food value to animals. A 
certain amount of calcium fluoride is also 
present (about 0.7 per cent. F.). The 
gypsum and some of the fluoride can, how-
ever, readily be separated from the valu-
able water soluble calcium phosphate by 
mixing the superphosphate with water. 
The useless materials quickly sink to the 
bottom of the container leaving the phos-
phate in the clear solution above. There 
is no point in using "straight super" when 
a purified product can be prepared so 
simply. 
Superphosphate in the Drinking Water. 
—During the summer of 1948-49 tests 
were carried out to determine if the phos-
phorus requirements of dairy cows could 
be supplied by adding superphosphate to 
the drinking water. This method has be-
come quite popular and is now widely 
practised where stock have to drink water 
which can be treated. Up to 5 lb. of super-
phosphate can be added to every 100 gal-
lons of wat'er without reducing the palat-
ability. On most farms the use of 3 lb. of 
superphosphate in every 100 gallons of 
water is adequate, if the treatment is 
maintained throughout the summer. At 
this rate of supplementation a cow drink-
ing the usual ten gallons of water daily 
will obtain as much phosphorus as is pre-
sent in 3£ oz. bonemeal. A cow on this in-
take throughout the summer will calve 
down in the autumn with an abundant 
reserve of phosphorus, in contrast to the 
depleted condition so commonly seen. This 
should encourage maximum milk produc-
tion and reproductive efficiency. 
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Methods of Using Superphosphate in the 
Drinking Water.—The methods used to 
supply water treated with superphosphate 
will vary according to conditions. On the 
properties, where the tests were made 
stock are watered from concrete con-
tainers holding about 600 gallons, which 
are kept filled by the use of ball-cock taps. 
These large containers are treated by 
adding daily one pound of superphosphate 
for every three cows drinking from the 
trough, on the assumption that each cow 
will drink about 10 gallons of water daily. 
It would be more exact and fool-proof, of 
course, to treat a container full of water 
by adding 3 lb. superphosphate per 100 
gallons, using this, refilling, and again 
treating with superphosphate. 
Pig. 2.—Cow No. 51. This was the second best producer 
in the control group during the first year under test, 
producing 278 lb. butterfat in her first lactation. Pro-
duction declined to 238 lb. and 190 lb. in the succeeding 
two lactations. This cow has received a phosphatic 
supplement since 18/3/54 and promises to be one of 
the highest producers in the herd. In the first three 
months of the current lactation she produced 198 lb. 
butterfat (an average of 2.2 lb. a day). 
Some farmers are adding the superphos-
phate to the large tanks from which 
drinking water is reticulated. The neces-
sary periodic removal of the gypsum from 
the bottom of the tank may prove diffi-
cult. Perhaps this could be avoided if the 
required amount of superphosphate is 
mixed with two or three times its weight 
of water (5 lb. superphosphate to one or 
two gallons) and left to settle. The clear 
supernatant fluid will contain most of the 
phosphate and this could be decanted into 
the tank. The sludge should then be washed 
with another lot of water to extract some 
of the remaining phosphate. Doubtless 
many modifications will be used but there 
seems no obvious obstacle to the wide use 
of treated drinking water. This would per-
mit all stock to build up their phosphate 
reserves during the summer months when 
normally the reserves of this mineral are 
being depleted. The possibility must even 
be considered that if the cows freshen in 
the autumn with adequate reserves there 
may be no need for further supplements 
while good quality green feed is available. 
One possible disadvantage may be men-
tioned. The addition of phosphate to the 
drinking water encourages a prolific 
growth of green algae and similar water 
plants. This growth is not necessarily 
harmful but it may offend those who like 
to keep the water troughs clear of plant 
growth. 
Concentrated Solutions from Super-
phosphate.—Treatment of the drinking 
water is of little use during the winter 
months or where alternative water is 
freely available. A concentrated solution 
of water soluble phosphate can be pre-
pared, however, by thoroughly mixing 
superphosphate with water at the rate of 
5 lb. per gallon, i.e., with double its weight 
of water. The clear solution obtained when 
the mix is left to stand is very rich in 
phosphate, one pint containing as much 
phosphate as 6 oz. bonemeal. It is of in-
terest to note that very little fluoride re-
mains in solution, all but a trace being 
precipitated with the gypsum sludge. The 
concentrated solution is now widely used 
to damp down food fed in the bails, as 
half a pint per head daily constitutes a 
very worthwhile supplement. It can also 
be used to damp down meadow hay or 
chaff fed to cows in the field. Farmers re-
port that stock prefer the treated hay. If 
hay could be sprayed with the concen-
trated solution as it was being stacked, 
the phosphorus requirements of the stock 
eating the fodder could be assured. 
The concentrate is particularly useful 
when only a little food is given in the bails. 
Some farmers, for example, use only 
enough bran or pollard to soak up the fluid 
added and the cows eat this readily. By 
attaching small feeding boxes to the doors 
or sides of walk-through bails cows can be 
given their supplement even though the 
rate of passage through the shed is rapid. 
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Preparation.—Superphosphate should be 
added to water at the rate of 5 lb. per gal-
lon. Mix thoroughly with a stick and then 
pour from bucket to bucket about six 
times. Where the containers are too large 
to do this, stir thoroughly from top to 
bottom using a mixer made like a cream 
stirrer. 
When all the water-soluble phosphate 
has been dissolved further stirring is un-
necessary. In practice, however, it may be 
an advantage to have two or three con-
tainers which can be used in rotation. If 
these are placed in a handy position it is 
not much bother to give them all a 
thorough stir once a day. 
On being left to stand, the undissolved 
material quickly settles to the bottom leav-
ing a clear fluid which can be dipped off 
as required. The sludge on the bottom 
should be thrown on the manure heap be-
fore the next batch is prepared. Some 
phosphate will remain in the sludge so 
this should not be wasted. 
Testing Strength of Solutions.—Ob-
viously a certain amount of mixing is es-
sential to make sure all the soluble phos-
phate has gone into the solution, but no 
one wants to waste time stirring unneces-
sarily. By using an hydrometer to measure 
the specific gravity, the strength of the 
solution can be read in a matter of 
seconds. Suitable hydrometers with a 
long, easily-read scale from 1.000 to 1.200 
can be purchased for about 14s. A satur-
ated solution gives a reading of 1.100. If 
the value is much less than this either 
more stirring or more superphosphate is 
needed. 
Effect on Metal Containers.—Although 
the saturated solution is strongly acid in 
reaction, it does not appear to be actively 
corrosive. Apparently a film of iron phos-
phate is formed on iron surfaces and this 
may be protective from, rather than in-
ducive of rusting. Kerosene tins and gal-
vanised buckets have been used at this 
laboratory without apparent damage. No 
reports have been received of damage fol-
lowing the use of superphosphate solutions 
in galvanised iron tanks and water 
troughs. Comments from farmers regard-
ing this are invited. 
ROCK PHOSPHATE 
This is the cheapest source of phosphate 
and assured supplies can be obtained from 
the superphosphate manufacturers in the 
form of a finely ground, odourless, taste-
less powder. Unfortunately phosphatic 
rocks contain fluorine which can accumu-
late in the tissues of animals and eventu-
ally produce toxic effects. Because there 
is a worldwide shortage of bonemeal many 
efforts have been made overseas to find 
a way of using ground rock phosphate in 
stock foods. On account of the high 
fluorine content of the phosphatic rocks 
tested in South Africa and the U.S.A., how-
ever, it is now generally accepted that the 
risk of toxic effects is too great to justify 
their use as a direct source of phosphate 
for livestock. 
Pig. 3.—These twin Jersey heifers. A12 and A13, are 
believed to be identical twins. They calved in 1954 and 
are receiving identical treatment during their first 
lactation. Average production per day has shown a 
striking similarity as follows:— 
A12—20.0 lb. milk; 4.94% test; 0.99 lb. butterfat. 
A13—20.0 lb. milk; 4.90 % test; 0.98 lb. butterfat. 
If this evenness in production Is maintained, one of 
the twins will probably be transferred to the control 
group at its next lactation. 
The rock phosphate imported into West-
ern Australia for the manufacture of 
superphosphate comes from Christmas 
Island (in the Indian Ocean south of 
Batavia). It so happens that this rock 
contains much less fluorine (1-1.7 per cent. 
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F.) than the phosphatic rocks available 
in most other countries (these generally 
contain more than 3 per cent. F.) It seems 
that advantage should be taken of this 
fortunate circumstance and tests have 
therefore been made to see if it is safe 
to use Christmas Island rock as a direct 
source of phosphate for animals. 
In August 1950 trials were commenced 
at the Bramley Research Station to test 
the effect of continuous feeding. Ground 
rock phosphate from Christmas Island has 
been given to mature milking cows at the 
rate of 4 ounces per head daily. A heifer 
born to one of these cows was likewise 
placed on the supplement when 15 months 
of age and is now in its second lactation. 
A number of heifers have been added to 
the experiment during the last 12 months. 
No toxic effects have been observed in 
these cows or their progeny: in fact they 
all look particularly healthy and produc-
tion records are well above average. Full 
details of this work will be described else-
where. Of more significance, perhaps, are 
the results being obtained in a number of 
commercial herds where ground rock phos-
phate from Christmas Island has been fed 
to the cows in milk for over three years, 
the ration being three ounces per head 
daily. Milk yields and conception rates 
have shown a marked and consistent im-
provement and these responses suggest 
that tentative recommendations can be 
made concerning the use of Christmas 
Island ground rock. The following limita-
tions must be appreciated, however. 
(i) The recommendations here being 
made apply to phosphatic rock 
from Christmas Island. At pre-
sent West Australian supplies are 
obtained exclusively from this 
source. 
(ii) The tests on which these recom-
mendations are based were carried 
out in the south western corner 
of the State where the drinking 
water and the pasture has a low 
fluorine content. 
(iii) Fluorine is a cumulative poison 
and if ground rock phosphate is 
fed to excess over an extended 
period dairy cows may lose their 
appetite, become unthrifty, and 
eventually suffer from damage to 
the teeth and the skeleton. 
(iv) Young animals are more suscep-
tible to excessive fluorine than are 
mature animals, hence rock phos-
phate should not be fed to calves 
or yearlings if some other source 
of phosphate is available. 
(v) On properties where supplemen-
tary feeding in the bails is, con-
tinued throughout the year it may 
be wise to withdraw the ground 
rock phosphate from the concen-
trate mixture for three months in 
each year. 
Methods of Feeding Ground Rock Phos-
phate. 
In Concentrate Rations. 
(a) Add it to the bulk mixture used 
in the bails, so that each cow re-
ceives 2-3 ounces of ground rock 
phosphate in the daily ration. 
(b) Use a pepper tin or some such 
measure to add to the appropriate 
amount of the ground rock phos-
phate to the food given to each 
cow. 
(c) Use one of the following mix-
tures:— 
(i) Ground rock phosphate, 100 lb.; 
Stock salt, 50 lb.—Maximum 
per cow per day—4i oz. 
(ii) Ground rock phosphate, 100 lb.; 
Boneflour or bonemeal, 100 lb.; 
Stock salt, 50 lb.—Suitable for 
highly productive cows where 
it is desired to lesson the risk 
of feeding excess fluorine. Up 
to 5 ozs. per head daily should 
be quite safe. 
(iii) In coastal areas add 1 oz. of 
cobalt chloride or cobalt sul-
phate to each 100 lb. of lick 
prepared as under (i) or (ii). 
(iv) Ground rock phosphate, 100 lb.; 
Denmark Lick, 50 lb.—Maxi-
mum per cow daily—4i ozs. 
This is an easy way of adding 
cobalt and copper and com-
mon salt to a phosphate lick. 
In Lick Form. 
Any of the mixtures given in (c) above 
can be fed to stock in the form of licks. 
Consumption rates may be high when the 
licks are first made available but after a 
while it will be found that the amount 
eaten will not exceed the recommended 
intake. Palatability can be controlled to 
a considerable degree by using more or less 
salt. With cattle the problem is often one 
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of enticing the stock to eat enough lick. 
Molasses can sometimes be used with ad-
vantage to increase palatability and to 
produce a crumbly texture which facili-
tates handling. 
I t is suggested tha t licks containing 
ground rock phosphate should be fed for 
only six months of the year, e.g. during 
the summer months. This should elimin-
ate any danger of excess fluorine being 
accumulated in animals with an excessive 
fondness for salt licks. 
Phosphatic Supplements—Cost Per Unit of 
Phosphorus 
Retail Prices, Perth, February, 1955. 
Pig. 4.—Cow No. 3. This mature grade cow was pur-
chased with the property when the Bramley Research 
Station was established. Since August, 1950, she has 
been fed 4 oz. of ground rock phosphate daily. She 
appears to be in excellent health and her calves have 
been healthy also. Her production figures for the period 
are:— 
Milk Test Butterfat 
1950-51 8,060 lb. 3.71% 299 lb. 
1951-52 7,500 lb. 4.49% 337 lb. 
1952-53 12,019 lb. 4.21% 506 lb. 
1953-54 9,400 lb. 4.51% 423 lb. 
Material. 
Superphosphate .... 
Bonemeal 
Boneflour 
Ground rock phos-
phate ex Christ-
mas Is land 
Purchase 
Price. 
£13 2s. 9d .pe r 
ton 
44/6 per 125 lb. 
bag 
£2 10s. Od. per 
125 lb . bag 
£10 12s. Cd. per 
ton 
(Jos per 
100 lb. 
s. 
11 
35 
49 
9 
d. 
9 
6 
0 
6 
Phos-
phorus 
Content 
(per cent. 
P.). 
8 (water 
soluble) 
12 (total) 
14 (total) 
17 (total) 
Cost per 
unit of 
phos-
phorus. 
17s. 6d. 
3s. Od. 
2s. lOd. 
7d. 
Reference. 
Snook, L. C. (1949), Journal Department 
Agriculture, Western Australia, 26, 169. 
PROVED and IMPROVED because... 
THOUSANDS OF DAIRY FARMS THROUGHOUT 
AUSTRALIA 
. . . use . . . 
SIGMA PENIJEC 
* SIGMA PENIJEC is the MASTER Treatment for 
MASTITIS. 
-A SIGMA PENIJEC has contained procaine penicillin 
since 1949 when it was found that procaine peni-
cillin proved more effective in the treatment of 
mastitis. 
* SIGMA PENIJEC is easier to use . . . packed in 
"easy-squeeze" tubes which are not affected by 
varying weather conditions . . . 
4nd here are some more hard hitting facts why 
SIGM.4 PENIJEC for the treatment of mastitis is 
a byword with thousands of Dairyfarmers— 
NATURAL SHAPE NOZZLE. 
As photographed on left the "natural shape*" 
noz7le fits easily into the teat without damaging 
it, and SIGMA PENIJEC is injected by simply 
squeezing the tube. 
PACKED UNDER STRICT SUPERVISION. 
SIGMA PENIJEC is packed under strict super-
vision thus ensuring a product of the highest 
quality. 
TWO STRENGTHS. 
Regular—50,000 units. 
Strong—110,000 units. 
SIGMA PENIJEC hits hard and gives greater 
economy. 
SOLD ONLY BY CHEMISTS. 
Ask for Sigma Penijec and get the BEST for only 
12/6 per dozen. 
1
 Refuse all substitutes 
PREPARED IN THE PENICILLIN 
LABORATORIES OF 
SIGMA CO. 
LTD. 
MELBOURNE 
SP22HP 
(SIGMA) 
Please mention the "Journal of Agriculture, W.A.," when writing lo advertisers 
Journal of agriculture Vol. 4 1955 
NOW! SPRAY IRRIGATION 
ONE MAN GAN OPERATE 
CUTS LABOUR 
COSTS 
SAVES UP TO 
6 0 % WATER 
FLEXES TO FIT 
LAND CONTOURS 
EXTRA LIGHT AND 
SIMPLE TO 
OPERATE 
99 WEBB-WAY "Snap-Lok 
LIGHTWEIGHT PORTABLE 
SPRAY IRRIGATION SYSTEM 
There's no need for extra labour when you use 
a Webb-Way "Snap Lok" Irrigation system— 
you do the job just as fast single handed. With 
the new self-locking Snap-Lok coupler and 
lightweight non-corrosive aluminium pipes you 
can carry 48ft. pipe sections with ease, and 
couple or un-couple them from carrying position. 
These pipes, despite their lightness, are very 
strong, operating safely at working pressures up 
to 245 lb. per sq. in. Webb-Way "Snap-Lok" 
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The "TREECLEARER" Portable Saw 
is the farmers' favourite 
Here's 
Why! 
* The strongly built, 
reliable air-cooled 
four-stroke Douglas 
engine has power in 
reserve for all pur-
poses. An oilbath 
cleaner keeps o a t 
sawdust and dirt. 
• Separate clutches for 
sawhead and self-
drive give ease of 
operation and pro-
vide complete safety 
factor. 
•k Self-drive on both 
wheels makes the 
machine easy to 
work even in the 
most d i f f i c u l t 
country. A range of 
wheel sizes is avail-
able to suit all 
needs* 
* Smooth veebelt drive provides safe working and ease of maintenance. 
•k Well constructed sawhead with heavy duty roller bearings provide complete safety to the operator. 
* The "Treeclearer" is built in W.A. for W.A. Conditions and embodies the knowledge gained in 27 years' 
experience in the construction of this type of machinery. 
* Only the very best quality materials are used and a rigid system of inspection ensures that every 
machine reaches the high standard set. On-the-spot factory service and advice is immediately avail-
able to all purchasers. 
•*• Direct sale from Factory to User keeps prices to a minimum. 
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